The novel benzo [b]furan derivatives, 7a-i, were synthesized and characterized by Ugi four-component reaction between 2-hydroxybenzaldehyde derivative 1, a secondary amine 2, and an isocyanide 3 in water. Those reactions were carried out at room temperature with moderate to good yields in one pot.
Introduction
The isocyanide-based MCRs have widely been applied in the versatile Ugi and Passerini reactions [1] . The great potential of the isocyanides for development of the multicomponent reactions lies in the diversity of bond-forming processes available, their functional group tolerance, and the high levels of chemo-, regio-, and stereoselectivity often observed [2] [3] [4] [5] [6] [7] [8] [9] [10] . The four-component condensation between the aldehydes, isocyanides, and ammonium formate affords N-substituted 2-formylaminocarboxamides [11] . The reaction between salicylaldehyde, isocyanides, and ammonium formate under Ugi four-component condensation conditions affords benzo [b] furan derivatives in low yields [12] .
The furan derivatives, obtained from both synthetic and natural sources, have attracted much interest due to their wide pharmaceutical applications [13, 14] . Many furans from natural resources indicate interesting biological activities, such as the cytotoxic and antitumor properties [15] as well as antispasmodic [16] , antimicrobial [17] , and several other potentially useful activities [18] .
As a continuation of our recent studies on isocyanide chemistry [19] [20] [21] [22] , we report the Ugi multicomponent reaction between 2-hydroxybenzaldehyde derivative 1, a secondary amine 2, and an isocyanide 3.
Experimental
Starting materials and solvents were purchased from Merck (Germany) and Fluka (Switzerland) and were used without further purification. The reactions were monitored by TLC and NMR techniques, which indicated that there were no side products. IR spectra were measured on a Perkin-Elmer RXI, FT-IR spectrometer.
1 H and 13 C NMR spectra (CDCl 3 ) were recorded on a BrukerAvance spectrometer at 250.0 and 62.9 MHz, respectively. Elemental analyses were performed by using a Perkin-Elmer 2400(II) CHN/O analyzer. Mass spectra were recorded on a FINNIGAN-MATT 8430 mass spectrometer operating at an ionization potential of 20 eV. The TLC plates were prepared from Merck silica gel powder.
Synthesis of N,N-Dibenzyl-N-[5-nitro-

2-(1,1,3,3-tetramethylbutylamino)-1-benzofuran-3-yl]amine (7a)
A mixture of dibenzylamine (0.19 mL, 1 mmol) and 2-hydroxy-5-nitrobenzaldehyde (0.167 g, 1 mmoL) (5 mL) was stirred in 5 mL water at room temperature for 60 minutes. To this mixture, 1,1,3,3-tetramethylbutyl isocyanide (0.17 mL, 1 mmoL) at 15 ∘ C was added rapidly, and the solution was allowed to stand for 24 h at room temperature. The solvent was removed under reduced pressure, and single-spot product (7a) was obtained. The mentioned product was purified through plate thin layer liquid chromatography PTLC method by using petroleum ether/diethyl ether (10 : 1) as eluent and red viscous oil was obtained. All other products (7b-i) were obtained by similar approach. The characterization data of the compounds are given below (7a-i). 2 ) ), 127.14-128.11 (5CH). (1,1,3,3-tetramethylbutylamino -2-(1,1,3,3- 
N-Benzyl-N-methyl-N-[2-(cyclohexylamino)-5-nitro-1-benzofuran-3-yl
N,N-Dibenzyl-N-[5-bromo-2-
N-Benzyl-N-ethyl-N-[5-bromo
Results and Discussion
Here, we report a simple, one-pot, four-component reaction between electron-poor 2-hydroxybenzaldehyde derivative 1, secondary amines 2, and isocyanides 4, in water at room temperature, leading to benzo[b]furan derivatives 7 ( Figure 1 and Table 1 ). The reaction proceeds smoothly and cleanly under mild conditions in water and is therefore considered to be a green chemistry method. The structures of the products were deduced from elemental analyses, IR, 1 H NMR, and 13 C NMR spectra.
We also used N-benzyl-tert-butylamine in above reaction, but the yields of the corresponding products 7 were very low, and several by-products were observed. As indicated in Table 1 , the reactions proceeded efficiently with electronwithdrawing 2-hydroxybenzaldehyde derivatives 1, while electron-releasing 2-hydroxybenzaldehyde derivatives are not suitable starting materials in these reactions. The high yields of 7a-i can be explained by the greater electrophilicity of carbonyl groups of electron-withdrawing 2-hydroxybenzaldehyde derivatives relative to the carbonyl groups of electron-releasing 2-hydroxybenzaldehyde derivatives. 1,1,3,3-Tetramethylbutyl isocyanide leads to decreasing the yield of 7 due to steric effects.
Although we have not established the mechanism of the reaction in an experimental manner, a plausible reaction sequence that accounts for the formation of 7 was shown in Figure 2 . Thus, the condensation of 2-hydroxybenzaldehyde derivative 1 and secondary amine 2 gives an iminium ion 
Conclusion
In this work, we have developed a mild and efficient protocol for the preparation of benzo[b]furan derivatives. Our method offers several advantages over existing methods, including good yields, cleaner reactions, and simple workup which make it a useful and environmentally attractive strategy for the synthesis of benzo[b]furan derivatives, with promising bioactivity.
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